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(57) ABSTRACT

A luminescence validation microplate for testing the validity
of a luminescence microplate reader 1s provided which can
ciiciently and cost-effectively test luminescence microplate
readers with a series of tests to determine linearity, align-
ment, reproducibility and cross talk all on the same plate
with 1improved results.

8 Claims, 4 Drawing Sheets




U.S. Patent Jan. 17, 2006 Sheet 1 of 4 US 6,987,563 B2




U.S. Patent Jan. 17, 2006 Sheet 2 of 4 US 6,987,563 B2

" ™

29 20

FIG. 2

3 33 3%




US 6,987,563 B2

Sheet 3 of 4

Jan. 17, 2006

U.S. Patent




U.S. Patent Jan. 17, 2006 Sheet 4 of 4 US 6,987,563 B2




US 6,957,563 B2

1

LUMINESCENSE VALIDATION
MICROPILATE

This application claims priority of provisional application
Ser. No. 60/561,854 filed Apr. 14, 2004.

BACKGROUND OF THE INVENTION

1. Filed of the Invention

The present invention relates to the measurement of
luminescence by a luminescence microplate reader. In par-
ticular, the present invention relates to a luminescence
validation microplate which 1s used to validate the reliability
of the information received from a luminescence assay
microplate during its reading in a luminescence microplate
reader.

2. Description of Related Art

The growth of biological research, reporter gene assays
and new pharmaceutical compound screening and 1n some
cases medical diagnostics has created a need for handling
large numbers of test samples at one time 1n order to control
costs and efficiently handle these large numbers of samples.
A number of analytical methods are now available for high
throughput screening of these samples. One of those 1mpor-
tant methods which are i1n increasing use 1s the use of
luminescence. It has been discovered that various substrates
both naturally occurring in nature and man-made have
luminescence properties at a given wavelength and can be
used as a tag or marker for various test assays where
luminescence can be used as a direct measure of some other
activity movement or the like. Often called luminophors
these compositions are readily available 1n various wave-
lengths intensities and utilities. Techniques for using with
these substrates are similar to fluorescence emission and
radioactive measurement techniques. Typically, large num-
bers of samples are processed for luminescence emission in
a multi-well sample plate called an assay microplate. These
microplates are typically rectangular and provide an array of
wells, usually 24 or 96 wells 1n typical examples, but 384
well and 1536 well microplates are becoming more common
as well. Most common plates are 96 well (in 8§ by 12
configuration) at this time and all plates regardless of the
number of wells, comprise roughly the same rectangular
size. While originally variations that were significant existed
between manufacturers of these plates requiring plates
matching the reader, new standards promulgated by SBS/
NIST now exist standardizing not only the rectangular size
of the plates but the position and size of the wells for the
various multi-well configurations. New standards allow for
manufacture of microplates which fit all manufacturers’
machines and allow for a reduction in problems associated
with their use. Notable, as well numbers per plate increase,
well diameter decreases and these standardizations have
become even more critical.

Assay microplate wells are filled with test samples and
then placed 1n a detector system of the luminescence micro-
plate reader, for measuring the relative luminescence emis-
sions of each test well. Since different luminescence mate-
rials use for microplates assays produce different degrees of
light 1ntensity. Light intensity can a direct measure of test
results, 1.e. the greater the light intensity the greater the
result. Detectors therefore usually need to be capable of
detecting a wide range of light 1ntensities.

Although luminescence microplates and luminescence
microplate readers are of great utility 1n automated screen-
ing, there are a number of critical 1ssues concerned with their
use that affect the reliability of their use. A luminescence
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microplate reader has a series of optical devices wherein
cach device 1s positioned to correspond to a well 1n the
microplate that holds a test sample. The optical device 1s
often a photomultiplier tube. In the alternative, the lumines-
cence microplate reader 1s fitted with a single optical device
and the plate, the reading device or both are moved to the
appropriate reading position. Use of the microplate on the
luminescence microplate reader must mnvolve alignment of
cach sample well with the optical device of the lumines-
cence microplate reader. Movement of the microplates or
optical devices 1s usually done using stepper motors wherein
the movement is guided on a certain number of (factory
calibrated) steps from a “home” position. Alignment can be
adversely affected when one or more of the aligned com-
ponents mvolved 1s shifted 1 position or becomes damaged.
If, for any reason, the alignment 1s incorrect, the wells will
not be centered properly i alienment with the optical
reading device, resulting 1n an 1ncorrect luminescence mea-
surement. IN addition to optical problems the plate carrier
can be physically bent or otherwise misaligned with the
original adjustment parameters of the reader which also
produces a bad measurement.

The optics used to measure luminescence must avoid
detecting transmission of luminescence from one sample
well as the luminescence from an adjacent well. This adja-
cent well detection problem 1s an alignment problem called
“cross-talk”. Cross-talk 1s extremely undesirable because 1t
means the emissions detected, by a particular optical device
at a given location originated from the test sample of a
different well. In a worse case scenario, a particular well
optical device 1s detecting luminescence cross-talk for all the
surrounding or adjacent wells. Depending on where the well
1s located this can be up to 8 adjacent wells 1n a standardized
microplate set-up. Even 1n a best worse-case scenario Cross
talk from a single adjacent well 1s extremely undesirable.

Linearity 1s also an important measurement to look at to
validate the accuracy of the readings of the luminescence
microplate reader. Linearity 1s a measure of the relationship
between different amounts of luminescence emissions in a
serics of wells as measured by their light output and 1is
usually measured from darkness or close to darkness to
saturation of the detector ability to sense light. A linear
response relationship should exist between the measured
luminescence and the strength of the luminescence emis-
sions. Linearity 1s an indication of the relative concentration
of luminescence emissions 1n the series of wells. As the
optical, electronic and other components of the lumines-
cence microplate reader age, the detection efficiency can be
diminished to a lesser or greater degree for some measure-
ments versus others and this seems to be especially the case
at the high and low ends of emission measurements. To some
extent these problems can be addressed by software pro-
orams and by advancing technologies which slow the aging
process of the readers. However, these solutions do not solve
all the linearity problems with luminescence microplate
readers and the need to calibrate the accuracy of the
machines remain.

A number of luminescence validity microplates have been
developed to accommodate one or more of these problems.
For Example 1n U.S. Pat. No. 6,335,997, there 1s disclosed
a device for testing luminescence microplate readers. It
disclosed a means for delivering a series of low level light
sources ranging over several orders of magnitude. This 1s
accomplished by shining a light source on a series of fiber
optic collection rods where the light for each 1s attenuated
via an opaque sleeve on each rod. Light 1s delivered to the
reader via an output aperture connected to the chamber
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through drilled tunnels. This construction delivers a means
for producing a linearity test. However, the size of the rods
and their placement leaves no room for any other type of
validity testing on a validity plate of standard size. Further,
opaque sleeves can move and easily become unadjusted and
change the output of the light conducted to the light output
aperture. Another problem 1s since the fiber optic rods are
not directly connected to the light source, the amount of light
reaching the far rods can seriously decrease compared with
the near 1n rods, due to both the distance traveled and the
interposing other rods. Other luminescence validity micro-
plates are available but all currently suffer from simailar
problems.

SUMMARY OF THE INVENTION

The present mnvention relates to a luminescence validity
microplate for testing the validity of a luminescence reader
comprising a microplate having a plurality of wells with a
backlight panel having a fixed light output, positioned
behind said wells, said wells consisting of:

a. a first set of measurement positions 1 a 3x3 gnd
suitable for performing a cross-talk one-in-eight test
wherein the center position 1s a well 1in light emission
contact with the backlight panel and the surrounding 8
orid positions do not contain a well or contain a well
that 1s not 1n light emission contact with the backlight
panel;

b. a second set of measurement positions 1 a 3x3 grid
suitable for performing a cross-talk eight-around-one
test wherein the center position does not contain a well
or contains a well that 1s not 1n light emission contact
with the backlight panel and the surrounding 8 posi-
tions each contain a well 1n light emission contact with
the backlight panel;

c. a third set of measurement positions wherein each
position consists of a well 1 light emission contact
with the backlight panel and 1s suitable for performing
a linearity test wherein each well of said set 1s fitted
with a neutral density filter of different ability to pass
light from the backlight panel or fitted with the same
neutral density filter wherein each well 1n the set 1s of
decreasing diameter;

d. a fourth set of wells suitable for performing an align-
ment test wherein each well of the fourth set 1s the same
size and 1n light emission contact with the backlight
panel.

In another aspect of the invention the microplate com-
prises a luminescence validity microplate having a plurality
of wells for testing the validity of a luminescence reader
comprising a backlight panel, a light source wherein at least
one of said wells 1s 1n light emission contact with said panel
1s modulated by a neutral density filter.

In accordance with the present mvention and objectives,
a novel luminescence validly microplate (hereinafter
referred to as a validity plate) is disclosed. The validity plate
of the 1nvention 1s a microplate wherein the construction 1s
such that the reliability of a luminescence reader may be
tested there from. The validity plate 1s not designed to house
a luminescence test sample or for that matter, reagents of any
type, rather, 1t 1s designed to be fitted with a backlight panel
such as a fiber optic or plasma backlight panel, which
enables a luminescence reader operator to test the accurate
function of the reader. The validity plate contains measure-
ment positions corresponding to the positions normally read
by the reader and 1n the case of a reader which 1s manufac-
turer to 1industry standards to those industry standard posi-
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tions. Each of the positions on the validity plate comprise
either a well that 1s 1n light communication with the back-
light panel or 1s either not fitted with a well or wherein the
well 1s not 1 light communication with the backlight panel.

One embodiment of the backlight panel 1s a fiber optic
backlight panel and can be constructed in a number of ways
but 1n general consists of a woven mesh of fiber optic fibers
wherein light enters the panel through the end of the fibers
which are exposed to a light emitting diode or other low
level light source. The light source such as the LED 1is
selected at a wattage or other measurement criteria such that
the light output of the backlight panel 1s compatible with the

light range read by the detector. This could be all the way to
the detectors saturation point. Bends in the woven fibers
allow the light to be emitted from the edge of the panel and
not only 1s such light low level; it 1s also essentially even
over the entire surface of the panel. These panels have a
tremendous advantage over the prior art sources of light
used on validity plates which tend to be either very difficult
to evenly light, difficult to produce low levels of light, or 1s
so bulky that 1t 1s difficult to position more than about 10%
of the measurement positions on the validity plate with a
luminescence source. While the fiber mesh alone 1s suffi-
cient, an even better construction consists of a reflective
backing, such as Mylar for catching luminescence that 1s
reflected backwards and a diffusion layer on top of the fiber
optic layer which further produces an evenly distributed
luminescence. The exact amount of luminescence generated
by the backlight panel can be varied by either changing the
light output of the LED or increasing the number of woven
layers 1n the fiber optic panel or both. Optimally, there are
between 1 and 4 fiber optic panel layers used in the practice
of the invention. Fiber optic cables are then bundled together
and joined, for example, with a ferrule and connected to the
remote light source. The light source such as a LED would
be normally connected to a battery source, either disposable
or rechargeable, and have the extra benefit of having a light
source that lasts as long as 100,000 hours before replace-
ment 1s necessary. These panels can be about any size but in
general for the invention would be roughly 70% to 100% the
size of the microplate and fit inside the validity plate cavity
as will be seen 1n the later drawings. Typical backlight
panels have a light output that depends on the light source
but as previously stated will need to be matched to the range
of detection of the luminescence reader. So for example, in
an embodiment of the invention a fiber optic panel from
Lumitex, Inc producers of fiber optic technologies, would be
used and further embodiments would 1nclude 2 layer and 4
layer fiber optic panels. The panel would be selected or
designed to fit mnside a validity plate cavity.

Where the amount of luminescence 1s desired to be varied
at a desired measurement position on the validity plate, an
individual wells can be fitted with a neutral density filter of
selected density. Neutral density filters are thin sheets of
orey glass, plastic, crystal or gelatin having plane and
parallel faces, of uniform and specific optical density and
used for the purpose of reducing the intensity of lumines-
cence from the backlight panel without changing 1ts color.
Neutral density filters especially glass or plastic have tre-
mendous advantage over other methods of further producing
a variety of luminescence outputs for a validity plate. When
combined with the backlight panels of the invention they
produce results that are more consistent 1n luminescence
especlally when used over several magnitudes of output.
Further, they have the benefit of allowing a dose response
curve 1n replicate.
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The validity plate of the invention should be constructed
of an essentially rigid and durable material and which 1s light
opaque. Such opacity 1s critical when testing for cross talk.
Further, the validity plate 1s also constructed of a substan-
tially non-reflective surface material and preferably of a
black or other very dark color. Embodiments of such pre-
ferred material include aluminum, anodized aluminum, Del-
rin, Kevlar, nylon or polypropylene. In one embodiment, the
validity plate consists of an upper plate and a lower plate
held together 1n register via an attachment means such as
fastening bolts. The space in-between the two plates forms
a cavity in which the backlight panel, battery, light source,
battery charger, adjustment pod, or power switch for the
battery can be contained. The final size of the validity plate
would be the same size as a microplate that would be read
on a luminescence reader that 1s to be validated. The validity
plate also would have 1ts validity positions such that they
correspond to the measurement positions of the lumines-
cence reader. With the advent of standard microplate sizes,
a single validity plate size will now work on most currently
made readers. For example, a standardized 96 well lumi-
nescence reader would use a validity plate of the standard
size read by that reader and have up to 96 measurement
positions for validity testing thereon.

A first test provided for on the validity plate of the
invention 1s a test for cross-talk. The construction which
enables this test to be carried out comprises two separate sets
of measurement positions on the validity plate. A first set of
measurement positions establish a one-in-eight well design
test and consists of a block of measurement positions
corresponding to a 3x3 grid or 9 optical measurement
positions on the luminescence reader. The 8§ surrounding
or1d positions either do not contain a well or contains a well
that 1s not 1n light emission contact with the backlight panel.
The single center position consists of a well that 1s 1n light
communication with the backlight panel. The one-in-eight
design test enables the operator to test 1f a single well 1s
cross-talking with one of its neighbor positions. In an 1deal
luminescence reader situation, the outer eight positions
would read zero luminescence from the center luminescence
well (after adjustment for background luminescence). Any
reading above a background reading would indicate cross-
talk. The validity plate also would enable the user to
determine background levels by reading the validity plate at
positions with no luminescence communication and with no
wells surrounding the measurement position 1n such com-
munication.

The second cross-talk test provided for on the validity
plate of the invention 1s a second set of measurement
positions that establish an eight-around-one design. It con-
sists of the same 3x3 grid of measurement positions again
corresponding to 9 measurement positions on a lumines-
cence reader. This test however provides an opposite con-
struction to the previous test. The exterior 8 positions consist
of the wells on the validity plate 1n light communication with
the backlight panel and the center position having no light
communication therewith. This set of measurement posi-
tions tests for a “worse” case cross talk situation wherein the
center measurement position of the grid, which under 1deal
reading conditions should have a second reading (after
background), will have some reading above that level if
there 1s cross-talk from any or all of the surrounding
measurement positions. Background 1s likewise determined
as previously described.

The second test provided for by the speciiic construction
of the validity plate of the invention relates to a measure-
ment of the linearity of the relationship between the lumi-
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nescence emissions on the validity plate with the result
produced on a luminescence reader. To test for linearity, a
plurality of wells in light communication or contact with the
backlight panel and each provided with a different neutral
density filter are provided for the validity plate. It 1s prel-
erable for the test that there 1s a mathematical relationship
between each successive cell such that a curve can be
generated over a predictable linear range of luminescence
output, 1.e. measurements of the light of the validity plate by
the reader will graph to a straight line. So, for example, in
onc embodiment, each successive well’s neutral density
filter varies by a factor of 10 to the preceding well so that
when read by the reader a linear curve may be produce for
a properly operating reader. In another embodiment, there 1s
a plurality of rows of linearly related wells. For example, 4
rows where there are 8 wells 1n each, 1n other words 4 linear
test rows.

Since there 1s both a different light output and a math-
ematical linear relationship between wells, only 1if the lumi-
nescence reader 1s operating properly, will the resulting
measurements produce a linear curve. In a particular
embodiment of the invention, there are 8 measurement
positions wherein the first and last measurement positions
differ by a factor of 8 and wherein each adjacent position
differs by a factor. Such relationship could be plotted 1n
linear fashion due to the relationship between adjacent
measurement positions.

™

Valid readings produce a straight line when plotted as a
standard dose response curve, while an error in reading
shows up as a deviation 1n the otherwise smooth linear
curve. While the 8 positions produce a curve, more or less
measurement positions for a linearity test can be used as
desired and within the skill of the user. An advantage of
multiple copies of the linearity test 1s that the average of the
measured values can be plotted and the so-called R* value of
a linear regression calculation must be higher than a pre-
determined threshold of the reader to acceptably pass the
linearity test.

The fourth test provided for by the construction of the
validity plate 1s one that tests for proper alignment of the
microplate relative to the optical reading positions of the
luminescence reader and measures alignment of the lumi-
nescence reader. A minimum of 4 wells 1s positioned such
that readings taken together will produce readings that
indicate any misalignment in either X, y or z axis readings.
For this purpose one embodiment comprises a set of wells at
or near at least two edges (either the short or long edges of
the rectangle) of the microplate are each of the same
diameter (usually less than that normally used on micro-
plates on the particular reader, for example %2). Each is in
emission light communication or contact with the backlight
panel and thus each measurement well or position emits the
same amount of light. In one embodiment, the two edges are
opposite edges of the microplate (i.e. left and right edges or
top and bottom edges). Deviation of the readings of this set
of wells or positions can be attributed to reader measurement
alienment problems 1n 3 dimensions. In one embodiment,
these wells are smaller than normal well size e.g. 2 size and
could further comprise and enftire column or row of well
positions for the reader. So for example, 1n a 96 well position
luminescence reader, a first column of 8 well positions
corresponding to column one on the reader and a second
column of 8 positions corresponding to the last column
positions on the reader 1s used. In this, case each of the well
positions will give the same luminescence reading if the
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alignment 1s correct for the reader. Other combinations of
test wells would be useful from this disclosure such as for
example 4 corners.

A final test possible with the validity plate of the invention
1s reproducibility verification. This 1s done by measuring the
validity plate multiple times with the reader to be evaluated
and performing a standard statistical evaluation of the results
expected based on the luminescence of the backlight panel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an embodiment of the
present invention depicting a fluorescence validation micro-
plate of the mnvention.

FIG. 2 1s a perspective view of the bottom surface of the
top plate of the validity plate 1n position to receive the
illustrated neutral density filters.

FIG. 3 1s an exploded perspective view of the bottom
surface of the top plate and the inside surface of the bottom
plate of the validity plate showing the positioning of the
backlight panel, the light source, battery, switches, adjust-
ment pod and charging unit.

FIG. 4 1s a bottom view of the bottom plate of the validity
plate of the mvention inside.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

Referring to the figures, FIG. 1 1s a perspective view of an
embodiment of the present invention. The validity plate 1,
depicted, 1s one for testing a 96 position luminescence
microplate reader. It consists of a top plate 2 and a bottom
plate 3 (not seen in this perspective but see FIGS. 3 and 4
on the bottom side of the validity plate 1) connected with
bolts 4 which can be used such that they are screwed 1n from
the top plate 2 as seen 1n this perspective or screwed 1n
through the bottom plate 3 as seen 1n FIG. 4. The top surface
10 of the top plate 2 1s indicated as well as the left side 12
having the charger port 7, indicator light 8 and on/off switch
9 and the right side 13 of the top plate 2 for orientation
purposes. Note also backlight intensity adjustment potenti-
ometer 5 on the facing side 43 of top plate 2.

The validity plate 1 has wells 22 which can either be of
the diameter normally read by the luminescence microplate
reader the validity plate 1 1s to be used on or vary 1in diameter
(such as the top to bottom column of wells 23 which while
depicted as the same diameter as the other wells can, 1n one
embodiment, be 12 diameter or the other wells on the
validity plate 1). Each well is drilled in such a way that the
fiber optic backlight panel 15 can be seen at the bottom of
any well 22. The fiber optic backlight panel 15 1s positioned
in between top plate 2 and bottom plate 3 1n a cavity between
the two and positioned such that 1t can shine light out of each
of the wells 22 of the validity plate 1. The validity plate 1
also has blank measurement positions 6 wherein there 1s no
optical connection to the optical fiber backlight panel 15. In
the embodiment shown there 1s just no well 22, however it
would also be possible to have a well that 1s plugged to block
light from the backlight panel 15 1n any method suitable and
known 1n the art. Taking both the wells 22 and blank 6
measurement positions together they would correspond to
the luminescence microplate reader’s optical measurement
positions, 1 the shown example a total of 96 measurement
positions. In the embodiment shown 1n the figures there are
fifty-six wells 22 and forty-two blanks 6. The series of
linearity wells 24 are a series of 4 rows of 8 wells giving 1n
this example 4 redundant linearity tests. For the linearity
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wells 24 there are placed a series of eight neutral density
filters for each row 1n-between the backlight panel 15 and
the top plate 2 to vary linearly the light output of the
backlight panel 15. The eight-around-one 25 series of eight
wells 22 and one blank 6 are shown as 1s the one-1n-eight 26
serics of eight blanks 6 and one well 22.

FIG. 2 depicts a bottom view of the top plate 2 of a
validity plate 1 of the invention which has been separated
from the bottom plate 3 shown in FIG. 4. It can be seen that
all the wells 22 extend through the top plate 2. The neutral
density filters 27, 28, 29, 30, 31, 32, 33 and 34 are positioned
against the bottom side of the linearity test wells 24 such that
they will be between the reader and the backlight panel. FIG.
2 also indicates the center section of the top plate 2 con-
taining all 96 measurement positions has been hollowed out
to create a cavity 20 of thickness 21 which 1s about 80% ot
the thickness of the top plate 2. The bottom plate 3 can {it
into the cavity such that the thickness of the Validity plate 1
1s the same as that of the top plate 2 or it can be screwed 1n
such a manner that the total thickness of the validity plate 1
1s the combination of the top plate 2 and bottom plate 3.

FIG. 3 1s an exploded perspective view of top plate 2 as
well as the inside view of bottom plate 3. The fiber optic
backlight panel 15 extends over all measurement positions
(the wells 22 and blanks 6), with light source 40, battery 41,
and battery charger 42. As can be seen from the drawings the
fiber optic backlight panel 15 1s positioned 1n the cavity 20
and since the fiber optic fibers can bend, the light source can
be positioned just about anywhere 1n the cavity 20. The
remaining components 1.€. battery 41 and battery charger 42
arc mounted on the inside of the bottom plate 3 1n this
embodiment. All the components are wired to the appropri-
ate charger port 7, indicator light 8, on/off switch 9, poten-
tiometer 5 and the like by means known 1n the art.

Lastly, FIG. 4 1s a bottom view of the bottom plate 3 of
the validity plate 1 of the invention. It 1s solid except for the
bolt 4 holes for connecting top plate 2 to bottom plate 3.

The above embodiments are representative only and not
intended to be limiting. Varying choices of material, filter
densities, and the like are within the skill in the art and
therefore included and contemplated 1n the scope of this
invention.

I claim:

1. A luminescence validation microplate for testing the
validity of a luminescence microplate reader comprising a
microplate having a plurality of wells with a backlight panel
having a fixed light output, positioned behind said wells,
said wells consisting of:

a) a first set of measurement positions in a 3x3 grid
suitable for performing a cross-talk one-in-eight test
wherein the center position 1s a well 1n light emission
contact with the backlight panel and the surrounding &
orid positions do not contain a well or contain a well
that 1s not 1n light emission contact with the backlight
panel;

b) a second set of measurement positions in a 3x3 grid
suitable for performing a cross-talk eight-around-one
test wherein the center position does not contain a well
or contains a well that 1s not 1n light emission contact
with the backlight panel and the surrounding 8 posi-
tions each contain a well 1n light emission contact with
the backlight panel;

c) a third set of measurement positions wherein each
position consists of a well 1n light emission contact
with the backlight panel and 1s suitable for performing
a limearity test wherein each well of said set 1s fitted
with a neutral density filter of different ability to pass
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light from the backlight panel or fitted with the same
neutral density filter wherein each well 1n the set 1s of
decreasing diameter;

d) a fourth set of wells suitable for performing an align-
ment test wherein each well of the fourth set 1s the same
size and 1n light emission contact with the backlight
panel.

2. Amicroplate according to claim 1, wherein the third set
of said wells consist of four separate sets of eight wells,
wherein within each set the wells are fitted with a neutral
density filter of a different light filtering capacity.

3. A microplate according to claim 1 wherein said fourth
set of wells consists of two rows of eight wells 1n each row
positioned at opposite sides of the microplate.

10

4. A microplate according to claim 1 wherein the neutral 15

density filter 1s plastic or glass.

10

5. A microplate according to claim 1 which 1s designed to

be used to validate a 96 well luminescence microplate
reader.

6. A microplate according to claim 1 comprising a
rechargeable power source for the fiber optic backlight
panel.

7. A microplate according to claim 1 wherein the fiberop-
tic backlight panel comprises a reflective backing, two to
four lawyers of woven fiber optic material and a top light
diffusion layer.

8. A microplate according to claim 1 wherein the back-
light panel 1s a fiber optic backlight panel.
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